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(54) Electronic wallet 

(57) A multiple piece body (11) having a first body 
(12) and a second body (15) is provided. The first body 
(12) and the second body (15) are hingeably affixed 
such that the first body (12) and the second body (15) 
are capable of being closed on each other. A flexible 
covering (23) mounted to the multiple piece body (11) 
such that flexible covering (23) forms a podcet-like 
opening (24), similar to that used for placement of cur- 
rency in a conventional wallet. A computer, including a 



central micro-processing unit (50) for manipulating data, 
memory for data storage, an input for entering data, and 
an output for removing data is located in the multiple 
piece body (11)- A plurality of electronic devices being 
housed within the multiple piece body (1 1). A plurality of 
optical displays (18) and (20) operably coupled to elec- 
tronics (44). iheret:^ enabling data to be optically dis- 
played. 
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Description 

Background of the Invention 

This invention relates, in general, to optical displays s 
and. more particularly, to optical displays and interfaced 
electronics manulactured in the form of an electronic 
wallet. 

Portable communications transceivers, such as 
condless and cellular telephones, pagers, data banks 10 
and the like, are becoming increasingly popular. Gener- 
ally, these electronic products contain a means of at 
least one interface with the user. This interface can be 
made through a nurTt>er of available techniques, such 
as. but not limited to. audio, visual, or even vibration. In is 
some instances it is possible to send visual complete 
messages, including alpha -numerics and/or graphics by 
way of novel pagers Unfortunately, with respect to the 
visual interface, a single display typically is available 
even though users may like or require more than one zo 
visual image to be displayed at any one time, or greater 
amounts of information contained within one display. 

It is becoming quite common for the average indi- 
vidual to carry with them on a daily basis a pager, a cel- 
lular telephone, a small electronic address or data file, a 2S 
clock/alarm, a micro-recorder, etc. In addition, most 
individuals carry on their person a wallet and/or organ- 
izer. Articles included within the typical wallet and/or 
organizer are cuirency. addresses, datebooks, calen- 
dars, notes. SMART CARDS, etc. The problem is that it 30 
is difficult and unwieldy to carry wallets and/or organiz- 
ers as well as additional various communication trans- 
ceivers, such as pagers and other devices, as well as 
small electronic devices, such as docks, alarms, data 
storage devices, micro-recorders, etc. 35 

In addition, another hardship incurred by the typical 
user of electronic devices, namely those utilizing dis- 
plays, is that the display text or graphics typically have 
available only one screen that is capable of displaying 
only a small amount of information, for use by the user 40 
in interfacing with the electronic product or unit. How- 
ever, even though the single screen actually displays a 
variety of images, e.g., data, text, video, or graphics, the 
unit or the product is not designed to be utilized or incor- 
porated into a wallet form, thereby requiring the user to 45 
carry a variety of components, instead of one combina- 
tion of components in a user friendly embodiment. Elec- 
tronic products, such as those mentioned above and 
additionally lap-top computers, palm-top computers, 
personal digital assistants, facsimile devices, etc.. are so 
not optimally designed to be utilized and interfaced into 
a conventional wallet carried by the user, thereby mak- 
ing these electronic products difficult to carry. 

In the instance where the operator requires a visual 
display on a communication transceiver to supply the ss 
operator with a visual message or graphical image, as 
previously stated, there exists a problem in that visual 
displays on prior art communications receivers are 
extremely limited in size and require relatively high elec- 



trical power as well as a great amount of area to be suf- 
ficiently large to produce a useful display. 

In the prior art, for example. It is common to provide 
visual displays utilizing liquid crystal displays, directly 
viewed light emitting diodes, etc. These produce very 
large and cumbersome displays that greatly increase 
the size of the transceiver and require relatively targe 
amounts of power. Further, such displays, when used 
on small electronic devices, such as pagers, greatly limit 
the amount of message that could be received. 

In one instance, the prior art includes a scanning 
mirror to produce a visual display but again this requires 
relatively large amounts of power and Is very compli- 
cated and sensitive to shock. Also, the scanning minor 
causes vibration in the unit that substantially reduces 
visual comfort and acceptability. 

Thus, it would be highly desirable to provide for an 
electronic wallet that includes various electronic 
devices, and optical displays, while maintaining size and 
compactness of the conventional wallet. 

Accordingly a device that incorporates small elec- 
tronic devices, e.g.. a pager, a datebook. a clock/alarm, 
an informational wire service receiver, a micro-record- 
ing device, a SMART CARD reader and/or provides for 
data storage, in addition to providing a means for view- 
ing large amounts of information received by the device, 
such as in the form of a miniature virtual image, would 
be highly advantageous. 

It is a purpose of the present invention to provide a 
new and improved electronic wallet with at least one of 
a direct view display and a miniature virtual image dis- 
play, that additionally includes small electronic devices, 
such as a pager, a data bank, a micro-recorder, etc. in 
the form of a conventional wallet. 

It is a further purpose of the present invention to 
provide a plurality of optical displays with associated 
electronic controls that allows a user to interface with 
the unit and its functional components. 

It is a still further purpose of the present invention to 
provide a new and improved electronic wallet that incor- 
porates, portable electronic devices, such as a pager, a 
data bank, a clock/alarm, a SMART CARD reader, etc. 
with at least one of a direct view display and a miniature 
virtual image display that substantially reduces the 
amount of power required in all conponents. 

SufTTmary of the Invention 

Briefly stated, provided is a multiple piece unit com- 
posed of a first body, substantially planar in form, defin- 
ing a plurality of major surfaces, and a second body, 
substantially planar in form, defining a plurality of major 
surfaces. The multiple piece unit being made of a semi- 
rigid molded material. The first body and the second 
body are affixed and hinged together such that a first 
major surface of the first body is capable of being closed 
on a first major surface of the second body. There is pro- 
vided a leather or leather-like flexible covering, posi- 
tioned to cover and forni a pocket-like opening for the 
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Storage of currency, or the like, on the exterior side of 
the multiple piece unit such as found in a conventional 
wallet. The size of the multiple piece unit is such that it 
is similar to a conventional wallet. Electronics including 
a processor Ibr manipulating data, memory for data 5 
storage, an input for entering data, and an output for 
removing data is located in the multiple piece body. A 
plurality of optical displays located on the surfaces of 
the first and second body, and in an alternative embod- 
iment, additional displays contained between the first 
and second body, in the form of display pages, are oper- 
ably coupled to the electronics, thereby enabling data to 
be optically displayed within the plurality of optical dis- 
plays. 

Brief Description of the Drawings 

The novel features believed characteristic of the 
invention are set forth in the claims. The invention itself, 
however, as well as other features and advantages 
thereof wilt be best understood by reference to detailed 
descriptions which follow, when read in conjunction with 
the accompanying drawings, wherein: 

FIG. 1 is a view in perspective of an electronic wal- 
let embodying the present invention; 
FIG. 2 is a view in perspective, similar to FIG. 1 . of 
an electronic wallet of the present invention when 
closed; 

FIG. 3 is an end view of an electronic wallet of the 
present invention, illustrating a plurality of control 
and external interface connections; 
FIG. 4 is a side view of yet another embodiment of 

an electronic wallet; 

FIG. 5 is a functional block diagram of the electronic 
wallet of the present invention; 
FIG. 6 is an enlarged sectional view as seen from 6- 
6 of FIG. 4; 

FIG, 7 is an enlarged simplified schematic view of a 
miniature virtual image display similar to that in FIG. 
4; 

FIG. 8 is a simplified block diagram of the electron- 
ics associated with the miniature virtual image dis- 
play of FIG. 7; 

FIG. 9 is an enlarged view in top plan of an LED 
array, portions thereof broken away, forming a por- 
tion of the electronics of FIG. 8; 
FIGS. 10, 11 and 12 are enlarged sectional views of 
other miniature virtual image displays usable in the 
electronic wallet of the present invention; and 
FIG. 13 is a view in perspective illustrating a typical 
view as seen by the operator of the electronic wallet 
of FIG. 1. 

Petaiied Pesprrption of the Drawings 

FIG. 1 illustrates an electronic wallet 10 or more 
specifically an optoelectronic intelligent wallet that 
includes several main elements or features. Illustrated is 



electronic wallet 1 0 composed of a multiple piece body 
1 1 , namely a first substantially planar body 12, defining 
a first major surface 13 and an edge surface 14. and a 
second substantially planar body 15 defining a first 
major surface 16 and an edge surface 17, an audio 
Input/output 19, a plurality of external input/output con- 
nection ports 21 , a plurality of function buttons, or con- 
trol keys 22 and a plurality of displays 18 and 20, 
through which infomiatlon may be viewed by the user as 
a direct view image and/or miniature virtual image, 
dependent upon the integrated display component. 

First body 12 and second body 15 are hingedly 
attached so as to be pivotal between a closed position, 
shown in FIG. 2, in which first major surface 13 of first 
body 12 is capable of being closed on first major surface 
16 of second body 15, and an open position, as shown 
in FIG. 1 , m which a direct view display 18 and a minia- 
ture virtual image display 20 are accessible for opera- 
tion of electronic wallet 10. In addition, electronic wallet 
10 contains audio input/output 19. extemal input/output 
connection ports 21 and control keys 22 positioned on 
edge surfaces 14 and 17, therefore accessible when 
electronic wallet 10 is in an open or closed position. It 
should be understood that the positioning of audio 
input/output 19. input/output connection ports 21 and 
control keys 22 can be on any convenient surface of 
electronic wallet 10, so as to be easily accessible by the 
user when electronic wallet 10 is in an open and/or 
closed position. 

In the present embodiment, for purposes of expla- 
nation only, electronic wallet 1 0 includes portable elec- 
tronic equipment. More specifically, electronic wallet 10 
includes any number of portable electronic devices, 
such as portable communications equipment, such as a 
two-way communication device, in the form of a radio 
frequency receiver and a radio frequency transmitter, 
infra-red communications utilizing light emitting 
diodeA/ertical cavity surface emitting laser technology, 
and/or a paging device. In addition, electronic wallet 10 
can include additional portable electronic devices such 
as a data bank or file, a conrpact disk reader, a SMART 
CARD storage and reader device, a micro-recorder, a 
dock/alarm, etc. 

Multiple piece body 11 of electronic wallet 10 typi- 
cally is made by any suitable well-known material in the 
art. such as plastics, metals, resins, or the like, as well 
as being formed by any well-known method in the art, 
such as molding, milting, or the like. However, in a pre- 
ferred embodiment of the present invention, high impact 
plastic materials are injection molded to form multiple 
piece body 1 1 . 

Illustrated in FIG. 2 is a view In perspective, similar 
to FIG. 1 . of electronic wallet 10 of the present invention 
in a closed position. Specifically illustrated are surfaces 
of multiple piece body 1 1 , covered with a flexible cover- 
ing 23, composed of leather or a leather-like material 
and defined by a plurality of edges, mounted on an 
opposite side of major surfaces 13 and 16. Flextole cov- 
ering 23 isfixably mounted to multiple piece body 1 1 , on 
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at least two of the plurality of edges to form a pocket-like 
opening 24. In the disclosed preferred embodiment, 
flexible covering 23 is mounted to multiple piece body 

1 1 on three of the plurality of edges, thereby forming 
pocket-like opening 24. but it should be understood that 
flexible covering 23 can be mounted to multiple piece 
body 11 on as few as two of the plurality of edges. 
Pocket-like opening 24 is accessible when the first body 

12 and the second body 15 are in an open position As 
shown in FIG. 1, the mounting of flexible covering 23 
defines pocket-like opening 24. so as to simulate func- 
tionality and appearance of a typical wallet. Pocket-like 
opening 24 serves to store cunency, or the like, similar 
to a conventional wallet. H should be understood that 
first body 12 and second body 15 are sometimes made 
of an even greater number of component pieces (not 
shown) that are assembled together to form the elec- 
tronic wallet 1 0 of the present invention, however for the 
sake of simplicity, these engineering details have been 
omitted in order to clearly present the present invention. 
As illustrated in FIG. 2, major surface 13 and major sur- 
face 16. lie one on the other when electronic wallet 10 is 
in a closed position, resembling a conventional wallet in 
size and form. 

Electronic wallet 10 illustrated in FIGS. 1 and 2. is 
assemtjied with first body 1 2 and second body 1 5 being 
joined or connected along an edge of each body More 
specifically, an edge of first body 12 and an edge of sec- 
ond body 15 are hingeably joined or connected at point 
25. Joining of first and second bodies 12 and 15 is 
achieved at point 25 by any suitable method, such as 
hinges or the like. 

Generally multiple piece body 11 is designed and 
constructed such that included are a variety of electron- 
ics (discussed presently), tor operable interfacing 
and/or connection of the audio input/output 19. the 
input/output connection ports 21 , the plurality of control 
keys 22 and the plurality of displays 18 and 20. The 
electronics of multiple piece tx)dy 1 1 include a compu- 
ter, more specifically a plurality of components such as 
a central Micro-Processing Unit (MRU), a memory, logic 
circuitry, and the like that are interconnected and fitted 
into multiple piece body 11. Additionally, it should be 
noted that specif ic positioning of the various electronic 
components in multiple piece body 11 is application 
specific, thus enabling a wide range of locations for the 
electronic components. 

Referring now to FIG. 3. illustrated is an end view of 
the audio input/oulput 19, input/output connection ports 
21 , and function buttons or control keys 22 of electronic 
wallet 10 of the present invention. The audio input/out- 
put 19, input/output connection ports 21 and the plural- 
ity of function buttons or control keys 22 are made by 
any suitable method, such as electromechanical, elec- 
tronic or the like. The audio input/output 19, input/output 
connection ports 21 . and plurality of function buttons or 
control keys 22 are located for convenient use by the 
operator so as to select a variety of controls or elec- 
tronic functions, such as contrast, brightness, cursor 



movement, mode of operation, interfacing, etc. Control 
keys 22. for example, include a standard OFF-ON 
switch and a finger control device such as a miniature 
trackball or a touch pad. The plurality of input/oulput 
5 connection ports 21 are available for the user to couple 
electronic wallet 10 to a variety of electronic accesso- 
ries (not shown), such as a telephone line, personal 
computer, personal digital assistant, television receiver. 
WEB server, file sender, or the like. 
w There is provided a data input system, composed of 
an input apparatus 26, as shown in FIGS. 1 and 2, that 
provides several other alternatives for reading or input- 
ting information or data imo electronic wallet 10, such as 
a compact disc drive, a floppy-disk drive, a SMART 
15 CARD reader, or the like, thus enabling a wkJe variety of 
data or information to be entered into electronic wallet 
10. Additionally. It should be understood that input 
apparatus 26 is used in several modes of operation, 
such as a read mode, a write mode, or a combination of 
20 tx)th read and write modes. It is disclosed that in the 
instance where a SMART CARD reader is incorporated 
into electronic wallet 10. that there is provided a specific 
space for storage of the smart card that while placed in 
this storage space, the SMART CARD reader can be 
25 activated, and the user can view the Information con- 
tained on the SMART CARD through direct view display 
18 or miniature virtual image display 20. Additionally, 
ttiere is provided space or slots for the storage of stand- 
ard credit cards typically found in wallets and as illus- 
30 trated in FIG. 1. 

TTie plurality of displays, namely a direct view dis- 
play 18 and a miniature virtual image display 20 are 
located on first major surfaces 1 3 and 16 of first body 1 2 
and second body 15, respectively as shown in FIG. 1. 
35 Displays 1 8 and 20 allow electronic wallet 1 0 to enable 
the user to ascertain general types of information 
regarding data or information stored in the electronics of 
electronic wallet 10, such as data bank or file type infor- 
mation, or to receive transmitted communications. Dis- 
40 plays 18 and 20 are made by any suitable method or 
technology, such as, but not limited to. liquid crystal dis- 
play technology including polymer based liquid crystal 
displays, vacuum field emission device technology, 
electro-luminescent technology, plasma liquid crystal 
45 technology light emitting diode technology including 
organic light emitting diode arrays, laser display tech- 
nology, including vertical cavity surface emitting laser 
arrays, or the like. For simplicity, light emitting diode 
technology will be utilized throughout this description for 
50 display 20 and liquid crystal display technology will be 
utilized through this description for display 18. However, 
it should be understood that liquid crystal displays can 
be used for botti display 1 8 and 20 of the present inven- 
tion. 

55 Electronic wallet 1 0 further includes the electronics 
for a complete pager, similar in operation to standard 
pagers presently on the market, as well as the previ- 
ously named electronic devices. It should be under- 
stood that any number, consisting of only one to many. 
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of electronic devices can be incorporated into the elec- 
tronic wallet 10 of the present invention. The pager 
device incorporated into the electronic wallet 10 of the 
present invention, as stated, is similar to those currently 
found on the market, except that in this specific embod- 
iment larger messages or combinations of alphanumer- 
ics and graphics could be received and viewed through 
miniature virtual image display 20 (discussed pres- 
ently). 

FIG, 4 is a side view of yet another embodiment of 
an electronic wallet 40. It should be understood that 
similar features or elements previously described in 
FIGS. 1-3 will retain their original Identifying numerals, 
having a prime added to note a different embodiment. 

As can be seen in FIG. 4, electronic wallet 40 con- 
tains in addition to the plurality of components 
described with reference to the first embodiment illus- 
trated in FIGS. 1-3, a plurality of page displays 42. More 
specifically, FIG. 4 illustrates a multiple piece body 11', 
composed of a first and second body, 12' and 15' 
respectively, of electronic wallet 40 positioned in an 
open position. Page displays 42 are hingeably joined at 
a fXJint 25*. in addition, point 25' hingeably joins multiple 
piece body 11'. thus enabling some of the plurality of 
page displays 42 to be visible and usable. It is disclosed 
to utilize a third body 46 having a plurality of edges to 
hinge first body 1 2'. second body 1 5' and page displays 
42 together. Page displays 42 of electronic wallet 40 can 
be configured to be simply page inserts that contain no 
electronic components, and are used simply for the stor- 
age of credit cards, business cards, or the like. In the 
alternative, and as illustrated In FIG. 4, page displays 42 
are coupled to electronics 44 and contain direct view 
displays, thus allowing the user to display further 
amounts of information. The plurality of page displays 
42 are made by any suitable technology, such as, txjt 
not limited to, liquid crystal display technology, vacuum 
field emission device technology, electro-luminescent 
technology, plasma liquid crystal technology, light emit- 
ting diode technology, including organic light emitting 
diodes, laser display technology, or the like. Additionally, 
physical characteristics of the plurality of page displays 
42, differ depending upon tiie specific application 
selected and the specific technology selected to make 
the plurality of page displays 42. For example, flexibility 
of the plurality of page displays 42 is accomplished by 
using polymer based liquid crystal display technology or 
organic light emitting diodes, which utilize flexible sub- 
strates and allow page displays 42 entire pager to be 
"flexible" 

Eiecti-onics 44. of electronic wallet 40. is shown as 
being located in third body 46, however, it should agan 
be understood that tiie mounting of electronics 44 is 
application specific, thus enabling electronics 44 to be 
located anywhere in multiple piece body 11'. It should 
be understood that electronics 44 is operably connected 
to the various features and elements described herein- 
above, thereby enabling electronics 44 to control the 
various elements and features. 
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The plurality of page displays 42 are mounted to a 
surface of third body 46 by any suitable method. More 
specifically, in tiie instance where page displays 42 are 
electronically interfaced with electronics 44. the plurality 

5 of page displays 42 are mounted in a plurality of electro- 
mechanical coupling devices 48. The plurality of elec- 
tromechanical coupling devices 48 are operably 
coupled to individual page displays of the plurality of 
page displays 42 so as to enable information stored in 

10 electronics 44 to be displayed correctly on the plurality 
of page displays 42. In the instance where a plurality of 
direct view displays are incorporated by utilizing a plu- 
rality of page displays 42. the turning of an individual 
page of the plurality of page displays 42 would eneible 

IS electronics 44 to update the plurality of page displays 
42. thereby enabling the user to look back and forth 
through the displayed information on the plurality of 
page displays 42 so as to obtain a complete overall 
scope of the displayed material. 

20 In function, several electronic modes may be 
selected to improve convenience and efficiency of elec- 
tronic wallet 10 or 40. For example, when electronic wal- 
let 10 or 40 is in a closed position, the user can 
configure the electronics to turn off the displays, and/or 

25 any additional electronic devices contained within the 
electronic wallet 10 or 40 that the user is not utilizing at 
that time to save on power consumption. At tiie same 
time, the user can configure the specific devices to be 
remain in an ON position when electronic wallet 10 or 

30 40 is in a closed position, such as the pager, 
clock/alarm, etc., or configure the electronic wallet 10 or 
40 SO that the displays 18 and 20 will be usable in the 
open position, thus enabling graphical and textual mate- 
rials to be displayed on displays 18 and 20. 

35 Referring now to FIG. 5, generally, electronics 44 is 
composed of a central Micro-Processing Unit (MPU) 50 
and peripheral accessories (discussed presentiy). inter- 
connected by utilizing well-known methods in the art. 
Associated with central MPU 50 are circuitry/software 

40 52 tor defining custom functions found in the menu 
driven central MPU 50 tiiat is capable of being some- 
what modified to suit an individual user, thus allowing 
customization of some of the peripheral accessories 
and tiie form of displays utilized In electronic wallet 1 0 or 

45 40. 

Power source 84 is connected to centiral MPU 50. 
thus providing power for essential functions of central 
MPU 50. It should be understood that any suitable 
power source is used for power source 54. namely a 

50 battery source, but it should be understood that in tiie 
alternative, an AC power source can be utilized. 

As shown in FIG. 5. central MPU 50 is nehvorked 
so that data or information can be downloaded or 
uploaded between a network and central MPU 50. Net- 

55 working of the central MPU 50 is achieved by a variety 
of methods such as direct electrical connection utilizing 
a network connection port 55. more specifically, utilizing 
the plurality of input/output connection ports 21 of elec- 
tronic wallet 10 or 40 (shown in FIGS. 1 and 3), a wire- 
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less link 56 having a radio frequency receiver and a 
radio frequency transmitter for paging and cellutar com- 
munications, or the like. Functional switches or controls 
58. more specifically buttons or control keys 22 of elec- 
tronic wallet 10 or 40. are connected to circuitry/soft- 
ware 52 to enatMe utilization of functional systems 
defined by the software, firmware, and central MPU 50. 
Generally, functional switches or controls 58 are acti- 
vated by a variety of mechanisms, such as pressing one 
of the plurality of function buttons or control keys 22 
shown in FIGS. 1 and 3. Alternatively, functions or con- 
trols 58 may be menu driven with a cursor or stylus on a 
page of either the plurality of page displays 42 or dis- 
plays 18 and 20. 

An input interface 60 is coupled to centra! MPU 50, 
thus allowing input of data into central MPU 50, more 
specifically input apparatus 26 of electronic wallet 10 or 
40. By way of example, input interface 60 can be a vari- 
ety of different structures, such as a floppy disk di^ive. a 
compact disc drive, a hard disk, a SMART CARD 
reader, or the like. By enabling input interface 60 to be 
interactive with central MPU 50, continual updates of 
information are capable of being exchanged between 
input interface 60 and central MPU 50 so that the user 
can easily and efficiently utilize the data inputted 
through input interface 60. 

Audio input/output 62, generally similar to audio 
input/output 19. more specifically a miaophone, as 
shown in FIG. 1 of electronic wallet 10 or 40, is coupled 
to circuitry/software 52 so that audio information or data 
are inputted into drcuitry/software 52 and ultimately uti- 
lized and processed by central MPU 50. Audio 
input/bulput 62 enables central MPU to be voice oper- 
ated, thus enabling voice commands to be issued to 
central MPU 50. Further, since audio input is coupled to 
central MPU 50, audio input/output 62 enables the 
recordation of voice memos as desired, when a micro- 
recording device is incorporated into electronic wallet 
1 0 or 40 as well as audible signals emitted such as used 
with pager devices. Additionally, audio input/output 62 
allows the user to listen to infomriation entered into cen- 
tral MPU 50. For example, digital or analog signals are 
entered into the central MPU 50, thus enabling display 
66 and audio output of audio input/output 62 to be used 
as a multimedia display. 

A pen based input 64 is incorporated in some spe- 
cific embodiments being coupled to drcuitry/software 
52 for inputting messages by a cursor or in harxJwriting. 

Electronic wallet 10 or 40 of FIGS. 1-4 is con- 
structed so as to include miniature virtual image display 
20. as previously disctesed. To aid in understanding 
this component of the invention, a simplified sectional 
view through miniature virtual image display 20, as seen 
from line 6-6 in FIG. 4. is illustrated in FIG. 6. Miniature 
virtual image display 20 indudes image generation 
apparatus 71 for providing a complete image to a fixed 
optical system 73, which in turn produces a virtual 
image viewable by the operator through an aperture 75. 
Fixed optical system 73 is constructed to magnify the 



entire conplete inrtage from image generation appara- 
tus 71 , without utilizing moving parts, so that the virtual 
image viewable through an aperture 75 appears to be 
very large and is easily discernible by the operator. As 

5 previously stated, miniature virtual image display 20 
allows for the generation of vast amounts of alphanu- 
meric and/or textual material. 

By producing a greatly magnified (>x10) virtual 
image from the very small complete image of image 

10 generation apparatus 71 , fixed optical system 73 can be 
constructed relatively small and adds virtually no addi- 
tional space requirements to multiple piece body 1 1 of 
electronic wallet 10 or 40. Optical system 73 is con- 
structed with no moving parts, other than optional fea- 

75 tures such as focusing, zoom lenses, etc. Further, 
image generation apparatus 71 requires very little elec- 
trical power to generate the complete image and. there- 
fore, adds very littie to the power requirements of 
electronic wallet 10 or 40. 

20 Miniature virtual image display 20 will now be 
described in more detail with reference to FIGS. 7-9. 
Referring specif ically to FIG. 7. illustrated in a simplified 
schematic view is an example of a miniature virtual 
image display 70. generally similar to miniature virtual 

2S image display 20 of electronic wallet 10 or 40. Compo- 
nents of the compact virtual image display of FIG. 7 
which are similar to conponents of miniature virtual 
image display 20 of FIG. 6 are designated with similar 
numbers so that conelation between the devices can be 

30 readily achieved. Miniature virtual image display 70 
includes image generation apparatus 71 for providing a 
complete image on a surface 72. An optical system 73. 
represented by lens 74, more specifically, either a 
refractive lens or a diffractive lens, is positioned in 

35 spaced relation to surface 72 and produces a virtual 
image viewable by an eye 76 spaced from an aperture 
75 defined by lens 74. 

Image generation apparatus 71 Is illustrated in 
more detail in FIG. 8 and includes, for example, serni- 

40 conductor electronics such as a two-dimensional tight 
emitting device (LED) array 80 driven by data process- 
ing circuits 82. Data processing circuits 82 indude, for 
example, logic and switching circuit arrays for control- 
ling each LED In LED array 80. Data processing circuits 

45 82 include, in addition to or instead of the logic and 
switching arrays, a microprocessor or similar circuitry 
for processing input signals at an input terminal 84 to 
produce a desired complete image on a device such as 
LED array 80. It will be understood that data processing 

50 drcuits 82 and LE D array 80 , while illusti-ated separately 
for purposes of this description, could be formed on the 
same semiconductor chip in some applications. 

In this specific emt>odiment LED array 80 is utilized 
because of the extremely smalt size tiiat can t>e 

55 achieved and because of the simplicity of construction 
and operation. It will of course be understood that light 
emitting devices include, but are not limited to. semicon- 
ductor diodes, organic diodes, etc. Refemng specifically 
to FIG. 9, a plan view of LED array 80 is illustrated in 
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which the LEDs are formed in a regular pattern of rows 
and columns on a single semiconductor chip 86. Por- 
tions of semiconductor chip 86 are broken away to sim- 
plify the drawing but it should be understood that many 
of the other circuits to be described herein could be 
included on the same chip. By addressing specific LEDs 
by row and column in a well known manner, the specific 
LEDs are energized to produce a complete image, 
defined by a plurality of pixels positioned in rows and 
columns cooperating to generate the complete image. 
Digital or analog data is received at input terminal 84 
and converted by data processing circuits 82 into sig- 
nals capable of energizing selected LEDs of LED array 
80 to generate the predetermined complete image. 

It will be understood by those skilled in the art that 
two-dimensional LED array 80 and semiconductor chip 
66 are greatly enlarged in the figures. Generally, semi- 
conductor chip 86 ranges from approximately 2 centim- 
eters on each side to 1 millimeter on each side and, in a 
preferred embodiment of the present inver^on, the size 
of LED array 80 ranges from 1.0 centimeter on a side to 
0.1 centimeter on a side. Further, each light emitting 
device or pixel ranges in size approximately from 50.0 
microns to 0.25 micron on a side having a preferred 
range from 20.0 microns to 0.5 micron. It should be 
understood that the actual light emitting device array is 
much smaller, because bonding pads. etc. add several 
millimeters of area on each side. Generally, the larger 
size chips simply mean that more light emitting devices 
are used in the array to provide more definition, color, 
etc. As the semiconductor technology reduces the size 
of the chip, greater magnification and smaller lens sys- 
tems are required. 

The fixed optical system 73, as illustrated in FIG. 7, 
represented schematically by lens 74. is mounted in 
spaced relation from surface 72 so as to receive the 
image from surface 72. magnify it an additional prede- 
termined amount and create the aperture 75 within 
which the virtual image is viewed. In the present embod- 
iment, lens 74 magnifies the image ten times (lOx). 
Generally, a magnificatton of at least ten is required to 
magnify the complete image sufficiently to be perceived 
by a human eye. It will of course be understood that the 
optical system may be adjustable for focus and addi- 
tional magnification, if desired, or may be fixed in a 
housing for simplicity. 

Eye relief is the distance that eye 76 can be posi- 
tioned from fixed optical system 73 (which creates view- 
ing aperture 75) and still properly view the image, which 
distance is denoted by "d" in FIG. 7. Because of the size 
of lens 74, eye relief, or the distance d, is sufficient to 
provide comfortable viewing and In the present embod- 
iment is great enough to allow a viewer to wear normal 
eyeglasses, if desired. 

Several examples of optical magnification systems 
are illustrated in FIGS. 10-12. and may be incorporated 
into miniature virtual image display 20 of electronic wal- 
let 10 or 40 of the present invention and/or applied 
externally to electronic wallet 10 or 40. A miniature 



waveguide virtual image display 90 is illustrated in a 
simplified schematic view in FIG. 10. Miniature 
waveguide virtual image display 90 can be utilized as 
miniature virtual image display 20 of FIGS. 1 - 4 in some 

5 embodiments. In miniature waveguide virtual image dis- 
play 90 image generation apparatus 91 . similar to image 
generation apparatus 71 described atxjve. is affixed to 
the inlet of an optical waveguide 92 for providing a two- 
dimensional complete image thereto. Ught rays from 

10 the complete image at image generation apparatus 91 
are directed angularly toward a predetermined area on 
a first side 93 where they are reflected back toward a 
second side 94 and ultimately toward a third side 99. 
generally along an optical path defined by sides 93 and 

15 94. Three diffractive, refractive, or reflective optical ele- 
ments 95. 96 and 97 are affixed to sides 93. 94 and 99 
at the next three predetermined areas, respectively, to 
which the reflected light rays are directed. Optical ele- 
ments 95. 96. and 97 provide the required amount of 

so magnification, aberration correction, reflection, and/or 
filtering so that a virtual image of a desired size is view- 
able at an aperture 98 defined by the outlet of optical 
waveguide 92. 

Referring to FIG. 11. another specific miniature 

2S waveguide virtual image display 100 is illustrated in a 
simplified schematic. In miniature waveguide virtual 
image display 100. image generation apparatus 101, 
similar to image generation apparatus 71 described 
above, is affixed to the inlet of an optical waveguide 102 

30 for providing a two-dimensional complete image 
thereto. In miniature waveguide virtual image display 
100 an optical waveguide 102 having a generally trian- 
gular shape in side elevation is utilized. Image genera- 
tion apparatus 101 is affixed to a first side 103 of optical 

35 waveguide 102 and emanates light rays that travel 
along an optical path directly to a diffractive. refractive, 
or reflective optical element 1 04 affixed to a second side 
105. Light rays are reflected from optical element 104 to 
a diffractive, refractive, or reflective optical element 106 

40 mounted on a third side 1 07. Optical element 1 06 in turn 
reflects the light rays through a final diffractive, refrac- 
tive, or reflective optical element 108 affixed to the outlet 
ox optical waveguide 102 in side 103, which optical ele- 
ment 108 defines a viewing aperture for display 100. In 

45 this particular embodiment the sides of display 100 are 
angularly positioned relative to each other so that light 
rays enter and leave the inlet and outlet, respectively, 
perpendicular thereto. 

An additional miniature waveguide virtual image 

so display 1 10 is illustrated in a simplified schematic view 
In FIG. 12. Miniature waveguide virtual image display 
110 can be utilized in place of miniature virtual image 
display 20 of FIGS. 1 - 4 in some embodiments. In min- 
iature waveguide virtual image display 110 image gen- 

55 eration apparatus 111. simitar to image generation 
apparatus 71 described above, is affixed to the inlet of 
an optical waveguide 112 for providing a two-dimen- 
sional image thereto. Ught rays from the image at image 
generation apparatus 111 are directed angularly toward 
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a predetermined area on a first side 1 13 where they are 
reilected l>ack toward a second side 114 generally 
along an optical path defined by sides 113 and 114. 
Three optical elements 115. 116 and 1 1 7 are affixed to 
sides 113 and 114 at the next three predetermined 5 
areas, respectively, to which the reflected light rays are 
directed. Optical elements 115, 116. and 117 provide 
the required amount of magnification, reflection, aberra- 
tion correction and/or filtering so that a virtual Image of 
a desired size is viewable at an aperture 1 18 defined by w 
the outlet of optical waveguide 1 12. 

Miniature waveguide virtual image displays 90, 100 
and 110, along with other miniature virtual image dis- 
plays that can be utilized in conjunction with the present 
invention, are described in more detail in a U.S. Patent is 
No. 5,224.198. entitled "WAVEGUIDE VIRTUAL IMAGE 
DISPLAY*, issued on June 6. 1993, assigned to the 
same assignee, and incorporated herein by this refer- 
ence. 

FIG. 1 3 is a perspective view of electronic wallet 10 so 
and 40 of the present invention, illustrating a typical vir- 
tual image 150 seen by an operator looking into viewing 
aperture 75 of miniature virtual image display 20 as 
illustrated in FIG. 6. Virtual image 150, as seen in view- 
ing aperture 75, features a pull-dowm menu 151, which 2s 
is actuated to the pull-down position by operation of 
control keys 22. In this particular example, pull-down 
menu 151 has been selected by placing a manually 
controllable virtual image cursor 153 on the pull-down 
selection name for pull-down menu 151, which is 30 
SCREEN. It is anticipated that a plurality of different 
pull-down menus will be provided which can be selected 
by manipulating finger control keys 22 to move virtual 
image cursor 153 to the desired title. 

Pull -down menu 1 51 includes a variety of functions, 35 
or information selections as illustrated in FIG. 13. In this 
specific example, puli-down menu 151 includes a phone 
directory, which may include personal numbers stored 
in memory, or portions of a complete directory provided 
by. for example, a telephone base station. Menu 151 fur- 40 
ther includes a choice of PAGE/FAX Information, which 
might include, for example, pages or fax messages 
received by electronic waJlet 10 or 40 and stored in 
memory The DATA BANK function refers to access to 
base station data banks which, for example, might allow 4S 
the operator to receive directions or maps to a particular 
city. etc. of interest. Many other forms of graphical 
and/or alpha-numeric information might be available to 
the operator and easily selected by the operator through 
control of the cursor by manipulation of finger control so 
keys 22. 

As illustrated, the operator has selected the final 
function illustrated on pull-down menu 151. i.e. KEY- 
BOARD, and selection of this function provides a virtual 
image in aperture 75 of miniature virtual image display ss 
20 of a keytx>ard 155 or control panel, a typical example 
of which ts illustrated in FIG. 13. The function KEY- 
BOARD replaces the need for the physically large and 
cumbersome keylx>ard on electronic wallet 10 or 40. 



14 

Because keyboard 155 has been eliminated, electronic 
wallet 10 and 40 can be designed with greater flexibility 
with regard to its shape and size. 

By now it should be appreciated that a novel elec- 
tronic wallet has been described. The electronic wallet 
allows for a more convenient and efficient means for 
Incorporating electronic devices, including communica- 
tion devices, in the form of a conventional wallet. The 
electronic wallet enat)les a user to easily carry on their 
person several small, portable electronic devices, 
including, but not limited to, a paging device, a data 
bank or file, an address book, a micro-recorder, a 
SMART CARD reader, etc. Further, the electronic wallet 
enables the user to utilize electronic medium material in 
the form of a standard wallet having a direct view dis- 
play and a miniature virtual image display. 

While we have shown and descnbed specific 
embodiments of the present invention, further modifica- 
tions and inprovements will occur to those skilled in the 
art. We desire it to be understood, therefore, that this 
invention is not limited to the particular forms shown and 
we intend in the appended claims to cover all modifica- 
tions that do not depart from the spirit and scope of this 
invention. 

Claims 

1 . An electronic wallet characterized by: 

a multiple piece body (11) including a first body 
(12) having a first major surface (1 3), a second 
major surface and an edge surface (1 4), a sec- 
ond body (25) having a plurality of edge sur- 
faces, and a third body (1 5) having a first major 
surface (16). a second major surface and an 
edge surface (1 7), the edge surface (14) of the 
first body (12) being hingeably attached to one 
of the plurality of edge surfaces of the second 
body (25) and the edge surface (17) of the third 
body (15), being hingeably attached to another 
of the plurality of edge surfaces of the second 
body (25), thereby allowing the multiple piece 
body (1 1) to be moved to a position where the 
first major surface (13) of tiie first body (12) is 
capable of being closed on the first major sur- 
face (16) of the third body (15); 
a flexible covering (23), positioned on the multi- 
ple piece body (11). opposite the first major 
surfaces (13 & 16) of the first (12) and third (15) 
txxiies. to cover an exterior side of the multiple 
piece txxjy (1 1 ) and form a pocket-like opening 
(24): 

electronics (44) located in the multiple piece 
body (11) including a processor (50) for manip- 
ulating data, memory for data storage, an input 
(21) for entering data, and an output (21) for 
removing data; and 

at least one display (22), capable of generating 
an image (150) to be viewed by a user as one 
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of a direct view image or a miniature virtual 
Image. 

2. An electronic wallet as claimed in claim 1 further 
characterized by a plurality of page displays (42) s 
operably coupled to the output (52) of the electron- 
ics (44) for displaying data from the electronics (44) 
and being attached to the multiple piece body (1 1) 
such that closing the first body (12) onto the third 
(15) body protects the plurality of page displays io 
(42). 

3. An electronic wallet as claimed in claim 2 wherein 
the plurality of page displays (42) are characterized 

by being flexible. is 

4. An electronic wallet as claimed in claim 3 wherein 
the plurality of page displays (42) are selected from 
a group consisting of: light emitting diode displays, 
liquid crystal displays, plasnna liquid crystal dis- so 
plays, vacuum field emission displays, polymer dis- 
plays and electro-luminescent displays. 

5. An electronic wallet as claimed in claim 1 further 
characterized by at least one electromechanical 2S 
button (22) located on the multiple piece body (1 1) 
operably coupled to the electronics (44) for control- 
ling a plurality of functions of the electronic wallet 
(10) and for advancing data and displaying the data 
advanced, through the at least one display (20). 30 



an input for entering data, and an output for 

removing data; 

forming a flexible covering (23), defining a plu- 
rality of edges, and being mounted to the multi- 
ple piece body (11) on a plurality of the plurality 
of edges, thereby forming a pocket-like open- 
ing (24) on a surface of the multiple piece body 
(11); and 

forming at least one of a direct view display (1 8) 
and a miniature virtual image display (20) oper- 
ably coupled to the output of the electronics 
. (44) for displaying data from the electronics 
(44). and positioned on the multiple piece body 
(11) such that closing at least one of the plural- 
ity of surfaces (1 3) of the first Ixxly (1 2) onto at 
least one of the plurality of surfaces (16) of the 
second body (15) protects the at least one of a 
direct view display (18) and a miniature virtual 
image display (20). 

10. A method of forming an electronic wallet as claimed 
in claim 9 further characterized by the step of form- 
ing at least one portable electronic device (56), 
interfaced with the electronics (44), within the multi- 
ple piece body (11). 



6. An electronic wallet as claimed in claim 1 further 
characterized by a plurality of electronic devices 
(56) within the multiple piece body (11), the plurality 

of electronic devices (56) Including at least one of a 3s 
radio frequency receiver, a radio frequency trans- 
mitter, a micro-recorder, a data bank, a SMART 
CARD reader, and a clock/alarm. 

7. An electronic wallet as claimed in claim 6 wherein 40 
the radio frequency receiver is characterized by a 
pager. 

8. An electronic wallet as claimed in claim 1 further 
characterized by a data Input system (26) operably 45 
connected to the input (60) of the electronics (44). 



9. A method of forming an electronic wallet character- 
ized by the steps of: 

so 

forming a multiple piece body (11) including a 
first body (1 2) having a plurality of surfaces (1 3) 
and an edge surface (14), and a second body 
(15) having a plurality of surfaces (16) and an 
edge surface (17). the first body (12) being 55 
hingeably attached to the second body (15); 
forming electronics (44) located in the multiple 
piece body (1 1) including a processor (50) for 
manipulating data, memory for data storage. 
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